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INTRODUCTION 


The  United  States  Coast  Guard  (USCG)  initiated  a model  experimental 
program  at  the  Naval  Ship  Research  and  Development  Center  (NSRDC)  to  aid  in 
the  evaluation  of  a proposed  design  for  a 140-foot  WYTM  with  icebreaking 
capabilities.  In  this  program  NSRDC  was  requested  to  provide  the  following: 

(1)  Shaft  horsepower  (Pg),  effective  horsepower  (Pg)»  RPM  and  allied 
data  for  the  hull  with  rudder. 

(2)  Pg  and  RPM  for  the  towrope  and  bollard  pull  conditions. 

(3)  Flow  patterns  about  the  underwater  portion  of  the  hull  and  rudder. 

(4)  Velocity  distribution  in  way  of  the  propeller  and  its  harmonic 
analysis . 

(5)  Maneuvering  and  directional  stability. 

This  report  covers  Items  (1)  and  (2).  Data  for  Items  (3),  (4),  and  (5) 

mm 

of  the  program  will  be  Issued  in  subsequent  reports/^ 


PROCEDURE  AND  EXPERIMENTAL  RESULTS 

Model  5336  represents  a 140- foot  WYTM  Icebreaker  constructed  in  accordance 
with  USCG  lines  and  offsets  No.  140  WYTM-0101-1  dated  14  August  1974. 

A linear  ratio  of  9.273  was  selected  so  that  a 4-bladed  stock 
propeller  with  a nominal  diameter  of  11  inches  could 

be  used  in  the  powering  phase  of  this  program.  Additional  ship  and  model  data 
along  with  hull  characteristics  are  given  in  Figure  1.  Abbreviated  hull 
lines  of  the  WYTM  are  shown  in  Figure  2.  Fitting  room  photographs  of  the 
model  are  displayed  in  Figure  3. 


Predictions  of  Pg,  Pg  and  allied  data  resulting  from  the  propulsion 
experiment  at  the  design  draft  corresponding  to  12  feet,  trimmed  to  a level 
baseline,  and  a displacement  of  666  tons  are  tabulated  in  Table  1.  The  tables 
are  copies  of  computer  output  sheets.  In  this  computer  program  some  of  the 
final  values  are  rounded  off.  The  Pg,  Pg,  RPM  and  rig  (fE/Ps)  are  presented 
graphically  in  Figure  4.  These  data  show  that  when  fitted  with  an  8.5-foot 
prototype  of  NSRDC  Stock  Propeller  4665,  the  WYTM  will  attain  a speed  of  about 
14.6  knots  using  2500  shaft  horsepower. 

Table  2 gives  predictions  for  Pg  and  allied  data  tabulated  for  the  WYTM 
at  the  11-foot  draft, even  baseline.  The  Pg,  Pg,  RPM  and  \ are  also  shown 
graphically  in  Figure  5. 

All  powering  predictions  reported  herein  are  for  the  ship  operating  in 
smooth,  deep,  fresh  water  with  a temperature  of  40  degrees  Fahrenheit.  A 
correlation  allowance  (Ca)  of  0.0004  and  the  ITTC  friction  formulation  of 
1957  were  used  in  all  frictional  calculations.  The  open-water  characteristic 
curves  for  NSRDC  Stock  Propeller  4665  are  shown  in  Figure  6.  Tabulated  open- 
water  data  are  given  in  Table  3. 

Change  of  level  data  taken  during  various  experiments  are  shown  In 
Figure  7.  The  wave  profiles  for  10  and  15  knots  we  shown  graphically  In  Figure  8 
for  the  12-foot  draft  condition.  Wave  profile  photographs  taken  during 
Experiment  5,  the  12-foot  draft  condition,  are  shown  in  Figure  9. 

Predictions  of  Pg  and  RPM  requirements  for  towrope  pull  conditions  are 
shown  in  Figure  10.  The  speeds  covered  in  the  ahead  operation  are  zero  (bollard) 
pull),  3,  and  6 knots.  The  predictions  for  the  bollard  pull  astern  operation 
are  given  in  Figure  11, 
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PREDICTIONS  OF  SHP,  RPM  AND  ALLIED  DATA  FOR  THE  140- FOOT  WYTM 
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PREDICTIONS  OF  SHP,  RPM  AND  ALLIED  DATA  FOR  THE  140- FOOT  WYTM 
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FAIRED  OPEN  WATER  CHARACTERISTICS 
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FIGURE  1 # 


ABBREVIATED  LINES  AND  BODY  PLAN 
OF  UNITED  STATES  COAST  GUARD  140- FOOT  WYTM 


FIGURE  2 


FITTING  ROOM  PHOTOGRAPHS  OF  MODEL  5336  REPRESENTING 
THE  UNITED  STATES  COAST  GUARD  140-FOOT  WYTM 
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THE  UNITED  STATES  COAST  GUARD  140-FOOT  WYTM 
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